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(54) POLYNUCLEOTIDE PROBE CHIP AND POLYNUCLEOTIDE DETECTION 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a polynucleotide probe chip 
that holds a many kinds of DNA probes and is useful for detecting a 
plurality of DNAs. 

SOLUTION: A polynucleotide probe set comprising a gel precursor 
having reactive residual groups and a plurality of polynucleotide 
probes having the residual groups linking to the reactive residue are 
preliminarily prepared. Arbitrary polynucleotide probes selected from 
the probe set are combined with individually corresponding gel 
precursors and the combinations are placed in different small wells 
2 on the polynucleotide probe chip 1 and converted to gel. The DNA 
specimens are forcibly moved by the electrophoresis in the gel. 
Then, a laser is irradiated from the side face 6 of the chip and the 
fluorescent light emitted from the whole face of the chips are 
collectively detected with a high-sensitivity second-dimensional 
detector. Thus, the DNAs can be detected rapidly in high sensitivity 
with high hybridization efficiency. 
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K*2 2^7 P ^X^^^£Da®tC@S 

^tlSo 

[0 0 3 0] H3«, K^n- 

2 5 eiao/n-^Wit^o 

5' *«fc7 5 ySfi 3 1 y * U =T5» * l/* 

5? 1 3 0 «:*X*7 ^ £V hST^LTffl^ 

So 1 0 iiM<D7kmWLfcT5u W>3 2^ 

2 m M Office % S £ 3 tcg^t" So 3 0M2 0 0 C 

^U^F^o— 73 007^783 1 i:7^nW> 

3 2 07;l/ftFltfSl£U 5* *iStcg1±7^U;l/ 



So JKS6*Lfc». 5* *fiStc7^U;bS^*A*ti 

OttttT, -2 0° C. ^U!>A81«TTfi!#t8o 
[0 0 3 1] y;l/t9ffi^C«7^U;l/7 5 F^E7 £ 
N, N* -^fUVlfX7^U;l/7^K0 3 9 : 1 <DiE 
*S*fl§V^S 0 0. 0 1 5%«8l»7:/*-9A*dtr 
1. 5MhU7fiig«JS (pH8. 5) 2. 5/iL 

10 (1 0/iM) 0. 5/iL, 1 5%07 

£ U ;l/7 ^ F 1 . 5/iL^S^«t4 0nMON, N. 
N* . N' -f h7^f;l/Xfl/^7^>0. 5/iL 

^Ijdxt, B:^tc^^ycD/jN7 , v:2^jgT*rSo «*kjs 
tt^N y 9 ix*H»T-eff * 3 o 

[0 0 3 2] 9y*;l«&EJSW\ KJR^y^x^y * 
20 O^T^SOT/jN7 , N:2^^^y;V^{S»T^So 

So 

[0 0 3 3] SJSSStt^e«*T— 5tg. '.hTt 2K7S8I 

^ny;Wk*rs 0 n. n n n' . w h^^ux 

SILTfe*. Nx Nx N' . N' — rF^**-;l/X*-U 

^ >^iax.TE ^ ^c/Jn/X 2 tc^Tf 8c^ia 

0. < * U 7 ^ btf Fya-7f 7 y«#8 il 

30 ^bx^l^v^TSVW^OKSR, IP'S. 7*y;l/73 
h\ N. N' -/fl/>eX7^'J;l/7^ h\ St/iiSt 

y*®tc?gTbT/J^tc5E*t*So ^V^T. #X{fcXW: 
^{b (^AFfb) UfcN. N, N' , N' -t-F^^^ 
;Vxfl/Vf # 7 = yt% #y F^a-7f7 

Fya~7^7y?:«MTt8o JCLhSiWLfc^ 
40 ffitC^O. * U 7 ^ l/*?- 3 0 tt 3 4 tc^t 

<fc o frc, #U7*U ;l/7 ^ Ky;MH (^1/^ F y 7 ^ 
X) 3 5tc@^^nSo #U7*y;I/75Ky;b« 
;^FU7^) 3 5B, /J^2 0rtffi2 1 (/J^OfflS 

®gp®) tc@^^ns 0 

[0 0 3 4] H4tt. *»JJi?I/*fFyn-7fyy 
^W^i&SffiOffiMBS^^-r^ffiET^So 0 4tc 

^■r<fc3tc ^ u 7 ^ btf Fyo-^f7 y i ots 

('h^2<DTSMBPfflJ) tffi4 2ifflEB?tiS«ffi 
«4 lO^tcSe^tiSo *U Kyo-7f 
so 7^1 Ohft 2 <0±gBBBPffll) K:?SrFSnfcKS 
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Stt*«JlM.«¥& (**-f^*0 4 4tcJ;!>ffite#» 
^tlt, W£4 2 i:«$4 3 ttDHtcWEEtfBJiP^n 

[0 0 3 5] fWLft* ij Ji jr F^n-^fy ^ 

Ol/^TKB^-TSo SlO^BgflW-^tt. 8. 7kbCDt:h 
DNA^n— >*#JHB*H s p 9 2 I I (4%£eift 
H9RT»C ATG*BMIU CATG<D4ffiS3' 3§m* 

«i*«iRr*) -wwrbfcwfjtw cwt* 8. 7kbD ™ 

NAWf^WfcftE) *K»fcLTfflV\ WW-»<P6a^ 

[0 0 3 6] BE5US^ 1 : 
5' TCTCACACCAGCTGTCCC AAG AC 
CGTTTGC3' 
K^JS^2 07 p n-^ : 

5 ' AATACAGGCATCCTTCACTACAT 20 
TTTCCCT3' 

^2tc«. 8. 7 kbDNAWJtWJclBWS'&bftV^ 

[0 0 3 7] (KftSISl) ^f^KS^LTS. 7 k b 
hfi*DN A^o->**J(BBi|6T«JWfLT. 3' 30 
*4«ti:E5U##3 0iaW*«poDNA CT£V£-) IE 

5ll*^LfcDNAWf>T-ffl^«I5 2*ffl*-r«o 
C£>8. 7 k b<DDN A*»JRB»jRH s p 9 2 I I 
itt, »rtt-<D3' M*SSStc, E?US*§ 3 <DgEfcJE#J£ 

3* 5fc48#. Wtft »**n-jrsyi 0 1 
(SR 1 0 1) ) T'SH^tlfcDN A^DN AU<f- tf 

[00 3 8] EJUS# 3<DDNA (7 ) : 

5' -ACTGGCCGTCGTTT-3' 
E3J##3<DDNA (05' *«K:H\ =7 40 

400fmol<Dt: hfi^DNA^D-y?: 1 0 nM<D 
MgC 1 5 nM<DK C 1 &*5ts 1 0 nM^T r i 
s-HCl (pH7. 4) StttcSHU 40a-7h 
OH s p 9 2 I I (Promega, UK) ^Soit 3 7 
0 C. 2l»IBglS**T^teWBW*o x*y— ;l/tfc 
RT'DN A^EJlRbfc^ 7MU*X77^- tfT 

£ — (2 Opmo 1) K5U#^3 0DN A so 



^b£&E?US^4<DK&E^J^#ODN A C'vW<— 
* «J ) (20pmol)$, 400fmol <Dty 

«DNAWJtffi^fc»^b4 0/1 LfcU 5/ 

3>;^ (TOYOBO) 2 0 n L*j&inbT. 16° 

C 7? 1 ^7^y-> 3 ^S/S^fi 1 * 3 o 

[0 0 3 9] E?*J#-S§ 40DNA ("VW^— * U rfv 
-) : 

5' -AAACGACGGCCAGTCATG-3' 

E^J#^§4 0DNA ("vl/^—sj-y rfv— ) 0 3' 5k8B 

«y viftsnt^^o ctucjctK ^dna^ 

fr£>3' *4B*^3ttf*5 3 (X;V*n-^ vl 0 1) 

[0 0 4 0] ^>fy— ^aVfijSfcJU DNABf^3' 
*5SOOH^S^, E?*J#-5§3<DDNA05' *tt!<Dy 

«U E?U#-5§4<DDN A<£>3' *fi»H\ U >SSTiSS 
Jht^Sft *6E?"Jf£^ 3 <h E?!J## 4 0DNAFJ07 
S/a>ftW*6tl*±. DNABftJt<0 5' ^ffigcD 
y >^S£:B££ LT$ « *& D N A Kfrffl<OWIS'&*RS 
±"?*5o C<Dfe*5t^cE5US^3 0DNA*3iA7? 
#§0 COJ:3*CbT«i»bfc^SaDNABfjtS'& 
ft 5 2$:f|RL0- 1 nMO^lIftOMS^bTffl^ 

[0 0 4 1] #lc, *y rf^^u^K^a-y^^y 

tCcfcSDN AKK-tO^ttifcov^TJS^So t'J^JI/ 
FyD-7f7^ca8i§«2 5 0 /i LfcSrFTS 

[0 0 4 2] 0 4fc:^r*£4 2*IEffi. SJS4 3 ^ A 
ffi^bT. 2 0 V<0«ff*fflAnU 1 0»«fc:«fc*E 

iEs-&as»ffl*i o^aiip-rs^^;!/* 1 omstDii 

bT, D N ARfr**/J^ftoy;l/lCfi}*Lft* U 7^ 

4 2£:IEffi. li4 3 5:ftii:LT> 2 0VOll?*91 
iP LTB/W 7 y iJT-Y X LSip^ tc DNA 

[0 0 4 3] i5(i, HlK^-rt'J^^WKT" 

mso imnfamz «t 0 massed n a wm-s^ 5 2 

6 (ffi^JS^ 1 <D7 e a-^') , 5 7 (@S?iJ 
#§2 0^0-/) *'IS^n§„ S3fcSliS DNA l&fM" 

5 2 iJ7?"J )UT 5 F^l/ff ^ilig-r -5 i:. 
X V*VJX9 Is** 5 6 Kffi*f&igSIE?iJ 

5 8 ^^O^TfeK^ DNA mft AVJnjX 5 4 {C. # U * 'J 
=f 7 * Vfu-y 5 7 JC|gffi^^aE5lJ 5 9%t 

oitft^M dna wfr *vj>tx 5 4 tc, ^-n^rn 6 o^^ 
-f £3 tiijs^n-5„ ^©flfetoMTtSlSDNAgiM-e 1 
/.ka: 5 4 , 55 icmm-sn-tichttm K>mV2>o 
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[0 0 4 4] 5JS«7 L/c^ 'J ? i7 Utf F^D-y 

fy^o3t*iiLfei am i estu- *f— »a® 

6) tC, 5 9 4 nmOH e - N e U-f-*i»t5e 

3 (x;l/*n— $r=iz/i o l) *p6R-r«&3fc*6 0 5 
nm— 6 6 0 n m<0^mWt 2>WM 7* ;b£— b 
Tx # U ? ^ Utf K^D-yf y ^OlIXttTffifr 

[0 0 4 5] H6tt. *!J7^U^K^n-7f-^ 10 

7a-75 6, 5 7^#^«jf bfc/J^5 4. 5 

n— BSStlfc/hA 6 1 /J^ 5 4. 5 5 

«ffi*ns«t3tt3»ftO 1/2 0JHT©i8fcbiW*ffiS*l 
®6fcti N El (a) fc:0^b£:V\ b— If— 1 
2 2 £ b— 9* — 3fe« 12 2. WSJ*?^ CCD^^ 
7124 *5s"To 

[0 0 4 6] H7tt. #y?*I/*fb7a-7fy^ 20 
tC<feSDNA»fM-^««Ofl?!l*^BIt?3&So 0 7 

w\ a«^oDNAWK-«*K:»bT»6n«^3teas 
j*^aij^bTt#e>n^ 0 7 1 itw&m^ 1 o^n— ^* 
«»bfc/j^s 6A^6»6nfc«)ta* % 

7 2ttiE5U##2<D^n-7*ffiJ$bfe/J^5 7 2p&*§ 
5nfc»3fc3Sift (fflttMD . 7 3ttB6<D/h7t6 10 

[0 0 4 7] (S2 0*««D U7^Wf 

^tDfiSOJ^lgtCOV^TiS^So ft 1 <Dm so 

[0 0 4 8] H8ttft2 0*»«0#U?*lx*^Ky 
D-7f7^7 9<D^ffiia (08 (a) ) . Rlf A- 

a' mmm ms (b) ) t*£& 0 *u?*u**-f^ 

8 6) »C«tD*J«**l*ia«*if9Xafi8 0O±fC* 

H»rtO-^rfqjT# U * * U**- a— 79»Vf\, 8 
3*«#, 3g#<D«18 K 8 2, StfS!*te«#8 
4, 8 5tSU^5oli8K 8 2. R7ktt8Kfr8 
4, 8 5. y;WjSStl«»# (EE) 8 7. Rtf$> 
7jcttgp^8 6* ttStfra— Wl££>2>c ¥)Vtf&f£ZtL2> 
(EH) 8 7B, BfokteSfrfr 8 6 . 8 6* lC<fc*)HI 

n^n^o eh 8 7«> i 6Eiss^&nso so 
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[0 0 4 9] ±B— JSriftlK**, 8ffitfa*tt*tlft» 
» (E^JoftgPtf 8 6 ) tc«. ^U7^l/tfFyn-y 

8 3 Kwirt-* i^— if-*»A-r* U— If— » 

Affl03te*W«bfcU— If— »A»6 (H8fc«H^ 

**3i3»«ttir77»S8 oe»)j«nti5i^ii: 

*9^S«OfiBffi*3^W*bTU-+f-S|A»* 

[0 0 5 0] &KB8 7O*tStt0. 5mmX0. 5 
mm. a7kttffl5#8 6' OA — A' ;&lfiJfcII3rrs2nSj 
O^tiSttO. 2 5mm N S7j(tttB^8 4> 850A- 
A* ^[SlTOTfjStt 0 . 2 5 mm. «S8 K 8 2 O A 
— A * fifkT?<D yf m OH 0 . 1 5mmT*$So IP*£> 1 6 
ElOfotfs 0. 7 5mmOfll^VTl^E 

[0 0 5 1] af7Xifi8 0OW^J«Sh5SB»8 
7 ©SMfrfc;* £ * y u4^>:/n tf ;l/ h U * > 
SMLTh 120° CT*3 0^ffl^-^t§L £lc J; 
0*®&c2BM^&ofc^g^#AbT£S 0 
m^XK)MmS 1 . 8 2%^7Xifi8 0«Mt 
So BfaMSgPtf 8 6«f7n>Olllci DM^tl 
So SS*tt8B#8 4 % 8 5ttIWf7n^lfbt 

[0052] mi<DmMmtmmK2mm^i>^rc^ 

U;VZ^ F^yv-^N, N' -^fbyif X7^ y ;l/ 
7^F<D2 9 : 1 OSM*ffl*t5o 0. 0 1 5 %i§ 

BSBET>^9A*#tri. 5MF l JXMlil (p 

H8. 5) 2. 5/xL. 7^U;l/MiAUc#y7^ 
l/tf F^n- 7 (0. 2nM) 0. 5 \l U 1 5 %<D 
T^U;l/T^ Fl. 5 ^ L^g^C4 0 nMON v 
N. N' . N' — rh7^?;l/x?l/yf7 5^0. 5 
/iL^riD^So N. N. N' . N* — T h "5 * 

bTts^. N, N, N' . N' ~rh7^f;l/xfby 

s-&sjStt^u ^ASSBSW-efT&So ^> ft i o^ 

N. N. N' , N f -rh7^f;l/xf 

N f -^fl/>lfX7^U;l/7^F, RtffflBKKTV* 
x^A?:tC?hUXl«^, 7?U;H*iAtft* 
U 7 ^ b^-^ F/n-7 4:«a*bfc»»«HlilbT43 

EiS8 7 \zMY~t^>c 
[0 0 5 3] &^T\ tfXitXimit (^Xh(k) bfc 
N. N, N' , N' -t" h^^^;l/X^U>^T^> 
T% #U ? * U* f K^n-7f 7 y*»il/T, 

bT^>. ^^avSr^bTfesaBdtty^Wtb*^, 



(10) 



#BB 2000-60554 



17 

«Bgs^n*i/\ Mm 8 k 8 2, 2ig^Ai/c 

«#8 4. 8 5 y;l/8 3*JBj«Lfc»*c 0. 0 5% 
T w e e n 2 0 7]<S&T?ffl8bT&7jc14lC^;jl*o 
[0 0 5 4] 7?'J;l/i*ilAbft#y7*U 
*fH^D- ft £ nfc # V T )V V )\sT ^ F y 
fta^jSSrKBS-rSH^afeSo 5' »7^/iIl 
0 l**Abfc#y5**U*^F:/n--:/ 1 OOfc, N 10 
-7^ l Jn^>X^^^ Kl 12 £5:PH 9 TSiS 
y;l/»3f|}i-e7^Un*^*U7^U*^-F^ r 
1 3£f#£ 0 ^lOHSSMfclWifil^LT. 1 1 

SSnfe3pUT;l/U;V7'5 l l 4£rt#£c£tfT 
?§o c^'J^^WKyn- ^i o Otm&Zin 
ft^U7;l/U;l/7^Ff;l/i l B8fc^-r#y5* 
F7o— 7^7^7 9 0#U ^b^F^a 

[0 0 5 5] CQ«lCbTWSIbfc#y 7*U*^F^ 20 

*ffl^5« IP? % 8. 7kbOl:FDNA^D-y*M 
pg#ff|H s p 9 2 I I T?«Wf LS)te»«LfcBf^»*K 

DN A»r>T-**mLftffilfc-3^TWWr*o 
[0 0 5 6] tt»%ft 1 0 0 it Ltfy^fclTt* 
BfokftSMfr 8 6 . 8 6' , y;i/^ffi*<«fr*lS£zk 
ttOtS8K 8 2. R£flH*teSfc*8 4. 8 5KU: 30 

H8fc^-rj:3fc:. KSiSiKttS 8 0J:3a«?£S 
Dt&5o SSM ^ U ? ^ f FffiRf 8 3 

&8$LTv>4um<, y;i/8 3 tfunfemc^icmm 

bTbS3«2««tf^<Tt>«i:V\, H8tc^r««8 
2*IEffi. WHB8 1 *^8ii:bT\ 0. 5VOt^9 
4Dl/KR«if OD N AKJt«:«aftifc<t D 

t>t*S*8 8*OM«aW?tlfcDN A»rJt*y;l/8 3 
*T^1J^§ 0 «ffi<Dffitt<D#JgS* tt, i8^i^L 40 

^[EK2 5#:fc#*C 1 OHUDil^o 

[0 0 5 7] -b;l^<t*iJ6»L. Ktc. ft®8 

2£:IES> 8 1?:ftIi:L^ 0. 5 VcDSW^fflftJL 

Etc. iJfe^LT^^y^^VFOSHfc^S 
A^7U^XL^of:DNA^»£tl, 0 SiS 
CD&7bfc#y ^b^FT/a— y^yyiC 5 9 4 n 
mOHe-Nel/-f-?:l|}m o fS"r£M3fr&6 
0 5 n 6 6 0 n m^T^^aT &^§:7 ^ ^ 50 
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itt, # y 7 ^ f f^ a-7f 7 yo±g^ Si 
««?&aiccD*^7T?fi-w-r*p w±«tao, 

SB 1 ©StedfcfiW H« fc: a W D N A «J* T * « 0 

[0 0 5 8] HlOtt. fI3<D^lSg#J 

(13 8 (a) OA- A* BfS^JtJS-rS) "CfeSo HI 

# U ? * F^n-7^ y ^Oi«tc»^T, 
tfMJtiSBU^ (KB) 8 7(D«-Eiafctt. :7*F£* 
>f*-Kl 2 6##rtS*u JEfc, ttMW (HS-Br-T) 
^/^LT^^- h^V^— F 1 2 6 <D±mcWjlE<Dmm®. 

Ml 2 8jWBjS2ftT:fcD. ^Ilf 1 1 2 8<DIIC* 
'J?*U*f F^n-7 (D N A !/n — 7) ^If?n 
*o &JH5&tfBtl 2 8li«fflSnsS3tftOM«l^ 

ii»S**^^>F^«7>f;l/^-i:LTflFffl-rSo 

[0 0 5 9] ^2<DHSfcMfcH«lCLT\ 01O^t 
«S8 2*IE8L Ii8 U&^ffifcbT. 0. 5VOf 
H«Q]lnbKniK8 8*ODNABfK-*««a»Jc:J:t) 

l\ ^Jta««LfcWM-»*#KiirK:Mffibfca, -te;^ 
#£:i£itU SM8 2^iEfe 8 is&ffifcb 

T. 0. 5 VO«ff*a]4PUTy;l/8 3*tD*SJ£DN 
A6Bfit*®«aatc<}: 3<p6»ffiS-&. ^ 

SiSO^Tbfc^V7^b*5 L F^o--y^>yy^. a 
6*C^t~ liJffitlRHIifrCbT, 5 9 4 n m<DH e-Nel/ 

-if-^^Wb-r^c 

[0 0 6 0] Wr*£3fe*#EB4>»:7* F*V*- F 
1 2 6 fc: <fc t) U F^*— FtcSSn*«ffi 

w\ # y 7 ^ utf Fyn-7f 7 y«:M?n§ 

-^yiOlA^miBt 6 0 5 nm-6 60 

h£V*-Fl 26t±t)«WJSn4o fibtO««K:J: 
0> S 1 ^2<DHSSW£l^«fcBWDN AW 

[0 0 6 1] (S4 0HSSM) 01 Hi, £4O£M0!I 

(08 (a) (DA- A 9 mWlCftfc°?2>) V$>% 0 01 
1 fcarTflWcTtt. S 3 OUSS^-eKW bfc# 
*^F^n-y^^y<D«fiJi»cft^T. ^Ilf 1 1 2 
8 0±8(c, M^c. teiiJI (0^1*) «r^bT2iW* 
Si 3 0 5:Mt§c SB^SSl 3 0 tt. ^»*fre>^ 
'TS«3tt*iBjas-e:*fl|j«i:'r*o SWSSl 3 0<DS 

[0062] smwrn 1 3 o^fti^u 0 1 1 icy*? 
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•18 2, 8 1 *IEffii:LT, 0. 5 V<D«f?£rfl]ft]L 

unm 8 8 *<d d n a w«-**aacKiK: a t> 8 3 <f 

33ms 1 3o*iE«i:u hi ncsvrwg 

8 2, 8 1^ftl^LT N 0. 5VO«|?*9lftlLTy 
;V8 3*<0*EJSDN A»fM-**aaibKJ:t)y;l/8 3 

ofcDN A^K-£;Bfc£*r3 0 393*91 3 0. Sffi (8 

u 8 2) oitt^ixtt si ltegi^b&^aBtt 10 

[0 0 6 3] £JSO**7Lfc#U ?>U*?Kyn-7 
*y7l£* m6lC^-tm!££\%t&l£l,T, 594nmQ 
He-Ne U— 1f-*HBI#U »-r*a3tt**EH«fc: 

tta-rsctH:. »3oiafifWi:ra*Tfe*o fib. ^ 

3tttt, ^llf 1 1 2 8Rtfj»JI3*«l 3 0*^LT* 
7* h^*- K 1 2 6fci D«IH*n4. JM±0«« 
tc££. Si> SI2. »3 0SH»ffili:m«fcBWDNA 

coo64] cm 5 <o$mm) m 1 2 «s 5 oussmo 20 

* U ? * U*f K^n-^y ^79 OTffiH (012 
(a) ) . RtfA-A" ©r®0 (01 2 (b) ) T*£ 
§o Hi 2 K^-r *2©^M"CBlWL;fcB 

T. #U7*U;l/73 F-y;l/8 3jWBj*i¥*i*» 

KB 8 7 0*jMBfc»j*<*n«jS«B l 5 0 (MWA 

0. 15mmX0. 15 mm) 7 (DftgHlz 

J&&?£tljgmi 5 0*Sfc4fj£«Sl 5 2, 1 6 2 Ctf 
&teA-A' #1517*0. 1mm. A — A' ^fRl^ltt^t" 
S#rq]T*0. 1 5mm) fctfKBStiSo iltll 5 0 so 
Off oil. jSHI 5 2, 1 6 2^^t«, A- 
A" 75"fp]T\ 0. 1 3mmitXT^§ c j^Wfi 1 50O 
ffil* «fc 9 l£v«HOK« 8 7tc#U7^U;b75 F^ 
8 3*%SJtlTV^o 

[0065] 01 2jc^-r»«T*tt. fiS!S^%fflSn-r 

NA*#U7^U;l/73Krtte*AU WBDNAfc* 
U7d"J ;l/7 3 Fv h U *7fcie*nT^*# 

[0 0 6 6] t£3ftDN Ag^M^'^^WKy 

a-7fy^ik:lTLT, IS8 1, 8 2. 1 5 so 
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2. 16 2. atf*Ur*U;l/T5Ky;I/3B«. 

Am&mm-emznrcttmttZo $t^r. Mil so 

i:*attO«i8 1 fcOKk RtfrSflffll 5 0 tmVKDW. 
®8 2fcOHtC. 2MHz, 5 0 VOiUjg&;&B]iD*r£ 
S^»»*ODNA»?tt*«*«0«JE&lRlfc* 

MS iRXfWMS 2fr£>MWMl 5 0*C|Rjfrt>T»» 
U #U7^y;l/75 F^r;l/ff*aig*rS<li:^^:§ 0 

U 7 * Kyn-7tA^7U ^XtSo 
DNA»?©8iS«tt, *M*3SO£jIS£DN AIM 

A^?*iitSft^ ^lll 5 2^118 2^:© 
Hk xaiSli 1 6 2 fc«fi8 1 fcONBKiWJiSfW* 

[0 0 6 7] 118 2, 8 1 OfJtt, ^nftlfg 1 
5 2. 1 6 2(Dl^j;!3lV^a6, Ii8 2, 8 1 Oifi 

^£ 0 152. 162 <Di&m<D^n$mmm 

T^^ntl/^DNA^m lil 5 2, 1 6 2C0 

^P^c^KiLT. #>J7*>J;l/75Fy;l/fr6»ffl , r 

<5 o 

[0 0 6 8] ^ 5 O^SfcMTte. M1 377->1*(D 
D N A tcffl*i «^ 5 0 ffiSSO* U 7 ^ U*^- K — 

7*mfei,fc&mm8 7*m&rz 0 untx^ru i 3 

yr—i/s S07A^DNA^fifflU, (DM13 

t I T^Jt&rLfc&lC, 3' ^ffitC^fe 
I C y - 5 ^glbfc d U T P ^^-3 t;bft*v'? 

t>ffi?)i&*> MJfcSWSftfcMl 3 77->'L (2) 
(1) £[WI8HcLT. 7i.^DNA5Pst ITMl 
fc&tc, 3' *«Bfc:S3tfe*Cy-5*aBlLfcdUT 

7WDNA^^lllt, (1) £ (2) fcfccfcSW 
[0 0 6 9] i(3BiB^«JR*#U7^U*^KyD-r 

^op^. atfjS««B 1 5 o tm^mms 2 t<ors^ 

2MHz©«S%2#ffl8UniLT. KfiDNA*#U7 

^U;l/7= Ky;l/ff*cS|v^fca. VSi 6 2 ^Sffi8 1 
t<DMlcm&lC 2 MH z^lWS 2 £fi30JiP-r£o #U 

Sffi8 2ttll 5 2 tOP^tC(^«tC2MH zOt^ 

[0 0 7 0] ^U^^U^-^Fyn-r^^^OIHIgiStc 
0 6tc^*TJ:5^, #'J??Wf H^n-7fy 
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5 0ffiSSO^U7^U^^Kya-y^g^^nfcE 

3^!£jSd:9 fe, 1 0 0-3 0 0«av^3fe9tt»-p«SS 
[ 0 0 7 1 ] 0 1 2 fc^f WStf BEBStlfc* U 3* ^ U 
it). DNA»?^U7^J;l/75 Kf;l/t^h77 

ccofcfe, tI4M*^^ B U7^y;V7^ F-50l/*fc 

f«oK:t>*sajTa&5o 20 

[0 0 7 2] ftft. S5 0*«S«0«|j«t£:*V>T, *3 

«ffl^ffi«*J5o:7* F^f*— Fiu »1I5/MT 
7* h^*— F<0±gBK:^O»S«5HO3fe (fift« 

z&mmmm 1 2 8 

1 2 8 0±fiflC % fc*Ji*rtLT»ei»ffil 3 0*»J« 
tt> 1 3 0 *H 1 2 fclarf «ffi l 5 0 £ LT 

[0 0 7 3] 6 OHIfiflRD V 5 * 30 

F^a-^f^yyT^ ^i^U^^WFya- 

7*y;l/TbU ^X&cH£T^£fci6, a^7u^ 
^ 3 >tc ct 5 JMET* £ D N A iA^EBSft 5 

7pmol[cIt§ 0 Z<DTc*b, S-ElStcffi ffi^tlfcD 

NA^IhJIRLT, Mtc»H#^«f«rff*5ci:««Rr«|-e 

fe^o ^60Hffl^T*«. JfffiSnfcDN A 

[0 0 7 4] 01 3 H\ **tf^'J— 7 »*8cft« 40 

mtm 1 eD*si6Wo*y 7 * Fyn-^7 y ^ 
-r*wfffiHT?**o S6©*jgpr*«. mi(om&M£ 

RHItc. ^F8. 7kbOthDNA^n->SSJ|BB 

SHSP921 i TmmisTmrcmFrwzunt'tZo 

B5U#9U 2 04? U ^ ^ F^a-^^it b/c 

#'J?^l/tfK^D-7f77l (0 5) ^ffil^T. 

Kffr^EHtCffiJffi'TSo 0 1 3<D±awcSVr 6 Ott. 
*EM^WfrA<Sf ffisntettJB«r^-r (0 5 ©Tffifc:* so 



t6 0^|n|CT^§) o 
[0 0 7 5] 01 3 tcgvr <t 3 fc:* SI 6 OUffiWOSB 
* U ? ? Utf F y ^ 1 
H5 4, 5 5&C, *«*e^U-2 0 0(D^^mM^ 
Z>o m$L*<D** tf^U — 2 0 0tt> #y??l/*^H 

tk?7'J-2 0 0Oife«tt, 16X16<DVFU^X 
tfoc^faTfctK SEBtc l#<D**l£5y — 2 0 0^ 

^U-2 0 OOjfemHOtfiiiti, 1 mm©lfflP««::feV>T 2 

S(Sl»ft:^LT, T=4. 5%. C=2. 5%CD 
**U7*U;I/75W2 0 l^J**tlT^*o 
[0 0 7 6] £4^e^»J— <D— ffiT** t?^ U — ftgE 

#U7*U;l/75 Ky;l/k8IBt«li2 o 4 «S 

[0 0 7 7] K^D- 

^n-7f7 :7<Dj&Stf±S U ^f;l/v F y y ^x 3 5 
tc@^SnTl/^^U7^U^^Fyn— 75 6. 5 7 
tc^>f :7U ^XLTV>S1E?U5- 8X14 5 9?jfODN 

[0 0 7 8] W&Z 0 4*iElSi:U *BE4 3£rftil£: 

lt> **^e^u— rtSPo^i/fc^u^^i/^F^ 

n-7f7 70MIfa^ 1 0 0V/cm(DfM 
iraStiTfetK aSKLfcDNAWfmi*KiBStcgrj>Cr<D 

S^liOT, »d2 0 4^j£V>{BJ"e. #**l£9y— K: 

4£ttj^ (01 3^0^-T) ^rfflv^T. *KBfc«Jg* 
nT^feDNABfitOlJ->rX*»I5Ci:A^#So s 

[0 0 7 9] (^70HSSM) **¥^V-Tls 

—nw^m^mt, 'mzoimMm (0 8) > 130ns 
m (010) . ^4onifi0g (hid. mscommm 

(0 12) OS-Hj66MK:^-r#U7^^^FXn-y 

[0 0 8 0] 0 1 4«. ^fc^y-TU-WKSc 
«t*5 0HS6flW (012) i:*ffl^to^fcS7 0 
MO D N A mfr*\B\$l-? % 8»OiSStftft*K«t 
TS^o *Ei8 7©#'J?^l/*fK7n- 
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yzmfeLtc?^ b V y ^X 8 3 iZlt, stf V J. 

* k y u - y ic&m e*>& d n a mft-hm&z nr v > § 0 

2 OOOftiSOWO. 7 5mm©HR|^*3l/->T. }g 
«88, Rtf-TVW h y «y ^X 8 3 fcJgfe&LT. 1 &tg 

[0 0 8 1] ^6 ©*S£#J PQ«K»C LT, 

*^HS*fLTlra^LT> a^7'J^XLT1/^DN io 

AK#*#y?*P*^F:7u— 7fr&a»SH*-3o & 
tC, WS15 2. 1 6 2. 1 5 0 5ftItU «T4 

*tt:7U -rtgp©^ y t ^ y s h t mm? % 

1S2 0 4' ^iEffitLt, 5 0 V/cnKDSH^&S* 

3 O^fift&PU WvhU >7^7X8 3*->e>2ISSILfcDN 
Aimttf7U-2 0 0fciX«, 8 8 

-2 0 0©7fc*Sr#y ^^U-^^KT'a-y^-y^'jb^ 
iSU +ftteW8®.*'£&W.Mmc& U 2 0 0 20 

V/cmT»lb*ttW-S, «6 0*i6Wtra«»c, 

e^>;-©ffl©*S{i!i^«, if— aw*, ^Tte^Ui 

-7*^*7 ^KMffiStlfeD N ASffrOlt'l'X^igT't 

[0 0 8 2] 01 5lt, *'J?7Wf Kf'yy7 9© 
1 eO^glt/vf^'J £VXLfcDN Aifr5, #K 
®*-> 5 0IR L L fc D N A ViFrcDWZLfcWl' i# — > 

[0 0 8 3] JW±©!fcflj3-eM\ 4^-^tf^y— 7l^-S^ 

i3cl&gg£:^5©fy609 (012) test- # y 7 * w 

f Kyn-7"f777 9i:^WfeDNAIrfrS:[Hl 
(01 2) ©f^tifc. ^2<DHS6^!1 (0 8) , ^3CDH 

fiSGRi ©io) , i4 <r>nmm (011) <o&$mm\z 

7^T-fe*v\ ^2(DHfig0ii (08) , ^3commm «> 
(01 0) <D&tfv ^tisX^Y-fu— y^-yy^m^ 

(011) o##y 7^ix^-^K^n— ?=f-y-f*m^ 
zM-sicit. mrnnm 1 3 0. wis 1 % 8 2*n.t%t 

[0084] &LtmwLrz&nmmT'it, +ft&m<DD 

N ABrJtSrtf "J 7 * F7°a-7>>;/ ^fcif Sg-p* 
-S>©T\ fifjgbfcDN A Srft-^MtCp L < g?*fr 5 C £ 

tMiODN A^rit^fciMcffi^lf-X^ so 



&3#y7:7U*^F:/n-7'5^7:^fflv-'>T, 
[0 0 8 5] $fcs !^<0e— X^fflV^Tj-lHTtix M 

[0 0 8 6] Jgfc: % #fgSB©&5l^tc<fcnfc£, 
<. iI^ J ^'^^^y-*M»iil^ffl^/^fc73•i^ft^S!lLfc: 

[0087] m±mmi<rc&nmmizm-3z, 

^7 Ffc> vY y y Xtft* y 7 ^ K7n 
[00 8 8] (1) *%HJcD^y^^^^F7 P n— r 

X?€5, *#y 7t7U^Fya— ^ti, l otgSTi 

[0 0 8 9] (2) &3m<D#V ZtUXZ-YZfu— f 
* v 7<Dtt&& it, &4 Z # y 7 >7 K^n — 

^ K?*n-^55;5#ij ? ^7 P^-?- Fyo-y 
t-? h4?»fitSIIi:, *>J?>UtfK/'n- 
X"-b-7 h A^SA/fcffiMO^y 7 ^7 l/*^ Fyn-y^ 

[009 0] (3) *I^"V5!^^K7*n-7 

j-yycomw'jFm.mt, ^m^^,^o^^u^-^vf 
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'J 7 * M-f- K/n- XfrSfcStfy 7 * K^n 

n-X-fe>y hfr6iM^c«t&©ffit<DXa-Xfr?>$:.I> 
jt&Otfy 7^U*5PFXa-XX>l/-X£, d?u?^ 

& £ ElHc gstn L T X ; W b £ •£ 2> IS i: % 3 . 
[0 0 9 1] (4) *^0#'J?i'l/tf Kftffift 

«»EiS**rr y 7 * 1^-^ FXn— x^ xic 

MytWMLtcMfttf U 7 * U-*^ Ffcj&ira LTSEIC 
O^tO^jJ? U 7 * \s-*=f- Y i: W 7 U X^ X L Tffl 

[00 9 2] ( 5 ) #fgBJl<D{tt<D# U 7 * L*^ F&tB 

^ftfcit&EHfcW-f -Sstfy?* 1/^- f K^a- X^ 20 
<y Xtc|#fr# U 7 ^ I^-f- F^gsira LT, &EHOXA' 

y 7 ^ i>*i- FXn— zrtm$& y 7 ^ y<d$*<d 
>j * * i/**- f t */ w x u y-r xl Tifffi-r § 
nt, #to#'j5!^btf-ww7 y x-r xift 

[00 9 3] (6) *¥£W<OtfV ?*?\s*=3-Y-?u— X 
^j>X«, #/?g&3#y ^ut^FXn— y-frffo 30 

K«8FSftfc«SEM**r l. y^oit>T?Ks# y 7 ^ 

EBP&&A, T«I 2f ft 3 o 

[0094] ( 7 ) *^ra©fte©jH y 7 » 1x4"^ F&fcH 
£-4M£3#y 7 * U-^-^ FXd— X#X;Wc& 

^ ?tifcig8S(Effii^s«fc*-rs^y 7 * fxo 
-x^-y Xfctt»#y 7 * u-oj-?- F^sara-rsist. 

S-E®*^T'KH^nX;l/©4'"C f sS^#y 7 ^ VH^f- 

SlsI^AT, y 7 ^ F5r^-E®OX;l/(D io 

+T*SK>2-£5I3I£:%WL, X;M;:«}#£ftfc3tfy7 
^L^FXa— XfctS»#y 7£L;j-?-F©4'<0#^ 

[00 9 5] ( 8 ) U 7 5 Is** FXn 

3- FXa-X^-v X<D£EiIj£:&A,T*lEB£ tu X;V© 

tf^2<Df!iIt, I lOti, ^ 2 ©HScQSte^tfc 
(el^x TSS^^ 'J 7 t> \s*=f- F*&Effi(D->f)\,(DtpV so 



»M*^T, y;Wc«&2ftfc#y7*l^d-*FXo— 

[0 09 6] ( 9 ) 2jEfgf£(D# 'J?^l/tf F^tHSB 
^^S^r^^y 7 * VXi- FXa-X*^X;Uc««p 
*tifcaaKBi*»Rk:Wr *#U 7 ^ FXn- 

[0 0 9 7] (10) *»WOflfiO#y5»^L*^-F« 
ffli£«\ *^»3a:*#y 7 ^ Ls}-^ FXn— yff-YMc 

«nfc«»E®*wr y 7 ^ l^ fxo— x 

[0 0 9 8] (11) *SKB©fl&0#U5i^U*^-FX 
a— X^yXlix S^S^S^'J 7 ^L^FXn— X 

^y;i/fc«j**tifcaaREiii*ai«fc*rL, sei<ds 

[0 0 9 9] ( 1 2 ) afcfBSWOflfiO* V 7 * F« 
ttij£«, *-*Sa*#U 7 ^ FXa— 

uni£fttcmmw*mimz.^-?z>i£v 7 ^ u^-^- fx 

a— X*- y X<DSS<D® W^Ir1*'> eSJaEHOX^ 

[0100] (13) *^©fteo# y 7 * i^-?- F« 

aiSMti, #^S&3#y 7^U*^-FXn— XA^X;l/ 

^tB^^EB^ns^tti^^-ri.^y 7 * i^^- 

f hXa-Xf-yXi:, SKoffifcTtf^riRU^SaBSE 
W<T>*f)\sVc U—^—WMt^m. £*m?2>o 
[0 10 1] (1 4) *^Offl<D#'J?i' WbX 

^^^rifofflilS^rWr^^fc^^txSX^i:, X;bC« 

c i: fc * y x Y>nc««f2nfcjj* y 7 ^ u^-^ f 

Xn-X^SS^y 7 ^ U'*^ KO^OWJSO^'J 7 ^ 
[0 10 2] (1 5) *%WOffi©^y 7^L*^FX 

i-h-yu-yt. sfc<owmteu— *?-yt*mi-tz& 
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<l> O 

[0103] (i6) *»W0tt©#y **u**-f:/ 

3^y;l/»c«»Stifc1*ftOKli[*»SK*b. &ESi<D 

?0±»fc«j«snfc^^^hV«7>f;V*— fc. ^>F 

o±»K**Stifc* l o«Sk, SE 

F**EH©y;b©*^««aUBjfc J: S^ftS-g: 
# U 7 * U*?- F©*©Wffi# U 7 * U*^ F t: 

[0 10 4] (17) *asacDf&0*U7^L/*^F* 
lcffi^;£ftfc«»OEH*glR£*fU §EilO§*tc 
8Ptc}gj5g$nfe^^F/^7-<;I/i?— /*>F'**7 20 

V?? K^n^f^ zft, ^ 1 Oil, RXfm 

[0 10 5] (18) *^<Dfifi<D*'J7?l/^K7 

eh*:. #EHo«ff*ii>a5^iEB*na^tto^ 1 <o 30 

[0 10 6] (19) *58W<Dfffi<D#y 7^lxxj-^Fy 

fr*cE«?n*»Rxtt«ttos 2 <Dwmt, m 1 om 

**fltU SllO«ffii:»2 0«ffii:OIHIK:i9fJB»«ll 

x^K»#y7*u*^F*^-r^y £VX2-B\ ^2 
^XL&im-P y 7 * u*?- F*^i/^6»»** so 



28 

[0 10 7] (2 0) *»WOi©#'J?i'U*fHft 
SSBte, &^g&S#y ?^b*^F:/a-:/7!)^«f 

-fyj £VXLfc#y 7 * Utf- Fyn-r^6KJR# 
U^^U^f-FSraKS-S^at. S-EBfcttJSLT 

autJMittrr s * * t:^ y -*;rr 5 „ 

[0108] (21) ##2fU!cDfl&©3tfy ? * U^J-^ 
§H$n, SI 1 ©#lRl£EH£:n;fc1g!&©EBiu 

U 7 * V*=f- \f?u—-73~y -flz, 'J 7 * P*?- 

^mi&mn^mta it, u?* u*^ f%*e® 

# U 7 * F7n— 7 £:i£»# U 7 * Uj-f- F £ % 

[0109] (22) #fgHj§©ffl<D#y ^ua-^F^ 

§j??n, H l ©^ftfcEB^tiTcitifcOEB^ £E 

OEiSftA-T'S 1 ©^ft^oTtStrWKKB^n 
3J£#X«*iftf#<D^2<D«ffii:. SI 1 <D»Itil2<D 

««i:©llflfc:B112F *i*j&K©ll 3 ©SJifctf Sffilc® 

fig? tlfc # U 7 ^ F 7n - y =f- y fK. UHtf U 

U 7 ^ u^-^ F^n— ^tsm^U 7 ^ b^ F*/vY 

S2©«Hi:^3<0«@i:<D 

U*^- F^y;l/^&S»?-&§XSi:^Wr-5o 

[0 110] (2 3) *!KOiO# U 7 ^ Lx^-^ 



29 



(16) 



<&m 2000-60554 

30 



[0 1 1 1 ] 

&i&*^Ty;i/©#*gfwwcsm*^i&£* s 

SEQUENCE LISTING 
<110> HITACH, LTD. 



-r^iMifl^faiicfts. u— *f*, Mft*tfttti-r«?5r 

E8A&&HKBTfct>, «/hft (Xte&EiS) fr^fg 

h^7^«*b-f?feia$i<, &/hft ozti* 

EH) *Ir1^»T'^5^* ,! £So 
[0 112] 



<120> Polynucleotide Probe Chip and Polynucleotide Detect ion Detection 
method 

<130> H98021021A1 

<160> 4 

<210> 1 

<211> 30 

<212> DNA 

<213> artificial Sequence 

<220> 

<223> DNA probe having acryloxy residue and hybridizing with DNA 
fragment originated from human DNA. 

<400> 1 

tc tea caeca gctgtcccaa gaccgtttgc 30 

<210> 2 

<211> 30 

<212> DNA 

<2 1 3> Art i f ic ia 1 Sequence 
<220> 

<223> DNA probe having acryloxy residue and hybridizing with DNA 
fragment originated from human DNA. 

<400> 2 

aatacaggca tccttcacta cattttccct 30 

<210> 3 

<211> 14 

<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> DNA tagged with fluorophore at 3 end and tagged with phosphate 
at 5 end to connect to 3 end of DNA fragment originated from human 
DNA. 

<400> 3 
actggccgtc gttt 14 

<210> 4 

<211> 18 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> DNA having phosphate at 3 end and hybridizing with DNA having 

SEQ ID NO : 3 . 



<400> 4 
aaacgacggc cagtcatg 18 

( i ) k?js# i (ommcmr zmvmm*? &m 



com 



mzrtv urns* ^dna7d-7 0 

[0 113] DNA probe hybridizing with DNA f ragmen 
t originated from human DNA D 

[0 1 1 4] (.2) K£US*§ 2 <DW$\\zMt %m<DMM 



t7^'J;l/8I*toDNA^n-"7e 

[0115] (3) &&m*§ 3 (ommzM? %>m<DMM 

fc: F D N A £ S3ft^~ § D N A f§TK"£) 3 ' *48fc:»B£ft 

&3* 3mw)ttanistu s* u >»»**-r 

SfcDNAo 

[0116] (4) m&m*§ 4 oKUteBB-r ^ftsonaa 

fe&RT&S: D N A o 

[0 1 ] 1 (on&m<D&v 3* * u^-^- k^d 

[0 2] *«ffl0^lO*SSWO*U7^U*^-F^ , n 
— 7 *y -7<D*f)\/iitm§ Sti§ /J^O ft® (DSIfflg^ 

[0 3] l ^WJOt°U ? ^ l/tf F^d 

— 7lc# \*Zfu-7*&n*?%J5& 

[^4] *mjKom\ <D&Mm<D#v*>7\s*3-yyu 



40 



[05] *?mi<Dmi<Dmti&m<D*vd[zzu*3 L vy' 

[0 6] *SSWO^ 1 O^SB^JJciKl^T. #y?*ua- 
[0 7] ^BaoSlOllSSWO^U^^U^^F^a 

^ & ic j: « d n a Bf^o«ms<Dffli*^'r Ho 

[0 8] 2 o^iMo^y 7 ^ u^f f^d 

[0 9] *»woiB 2 osaswo. #y**u**-F:/ 

a - # S ti fc # U T ;l/ U ;l/ 7 ^ K y £ 

[0 10] *»rao»3 0*fififi!IO*U7^U*^Fy 
[0 11] **«<OS 4 0*»«0#U ? * Fy 

[012] *ftw<Dm5<Dmmm<Dtfvjz?i,*?-};zf 

[0 13] *SSBB<DS 6 OUSgfiHT* 5 x **tf9U — 
7 U-««»fti6Bta 1 0**ffilO#U 3* * u*^ F 

[0 14] *»BBO*7<D*»fl»7?feO. **£^U— 

7 is—nm.mhmmtm 5 d n 



50 



[015] ##gej3ogi 7 (Dmmmircm^T, *u?*u 

* ^ F ^ y y 7 co # E Mj fc ; > 4 7 V X b fc D N A m 
*Effl3tP&lHliRLTiWSbfcDNABf«-0««a 
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>**IO/.hJ^ 3-ffig. 4. 8 4, 8 5-«7Kttffl 
«\ 5. 8 6. 8 6' -Bt7jctt»». 6-U-+f-*A 

as. 2 1 -/j^oflE 2 2 -n«uBteJift < &*©— w 

fcT*y;VS*IAL:fcfcat 2 3 -^©rtiBtegte 
7^U;l/»^ALfc«^ 3 0, 5 6. 5 7, 1 0 0 

3 - jsttT * y frmtfrnxz nfc^ u?^utf f^d 10 

-7. 34, 1 l5-#U7>U*fF^n-^*U 
7^U;i/75 F^WRtcHS^tifettJB. 3 5-^;l/^ 

hU^y^X, 4 1 -III, 4 2, 4 3, 8 1, 8 2- 
II. 4 4-7W7f> 5 O-I^Sfclfc&Icik 52- 
DNARfrg^ 5 3-» 5 4. 5 5-W 

[01] 



01 




[0 1 0] 
Ddl o 



IffiSftfc/htfU 5 8, 5 9-*iJtU3^^l/tf F 
AWfM-W/J^tclJESnfcttl. 6 l -/h^KHSti 

4^fti«»iDNAlffr, 6 3»-*©ftS©/h^ 7 

1, 7 2-M®lDNAifrfre)«ffl^n§^ 
ft, 7 3-^«FSK«S*0^*y *^>K<D£3fe& 
JS. 8 0-^7Xlfc 8 3-#U7*U*fFyu- 

^«»^;K 8 7-y;l/*^««n*»». 8 8-K» 

DNArgfS. 112-N-7^JD^>7^^W^ 
K. 1 1 3 - 7* U n*S/*U ? * F7d-^ 
12 2-l/-f- 1 2 2-U— If— 12 4-iS 
SS^CCD^3^7> 1 2 6-7tF^V*-F\ 1 
2 8---&Jg^«K. 1 3O-I0M& 15 0. 15 

2. 1 6 2 -jSII, 2 0 0-4te7U- 20 1- 
#U7*y;l/75h\ 2 0 4. 2 0 4' -Ho 

[02] 



2! 




[011] 
01 1 
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[03] [04] 

S3 g)4 
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[07] 




(a) 
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